The effect of chronic nicotine treatment on nicotine-induced seizures.
Tolerance to nicotine occurs in mice after its chronic administration. This tolerance is accompanied by an up-regulation of nicotinic receptors as assessed by the binding of (3H)-nicotine and alpha-(125I)-bungarotoxin (BTX). Past studies (Marks et al. 1983, 1986) have shown that the increase in BTX binding sites is most evident in the hippocampus. Mice that have a greater concentration of BTX binding sites in the hippocampus are more sensitive to the convulsant effects of nicotine (Miner et al. 1984, 1985, 1986). In the study reported here, mice from the DBA/2Ibg strain, which are relatively resistant to nicotine-induced seizures and have a relatively low concentration of hippocampal BTX binding sites (Miner et al. 1984), were infused with nicotine for 10 days. At various time points after cessation of nicotine administration, sensitivity to the convulsant effects of nicotine was assessed. Mice were then sacrificed and BTX binding was determined in three regions: cortex, midbrain, and hippocampus. As expected, chronic treatment with nicotine resulted in a significant up-regulation of BTX binding sites in the hippocampus. Chronic nicotine treatment also produced significant tolerance to nicotine-induced seizures. Hippocampal BTX binding sites returned to control levels within 2 days after stopping nicotine infusion, whereas tolerance was not lost until 5 days. These results suggest that factors other than the number of hippocampal BTX binding sites affect nicotine-induced seizure sensitivity, at least following chronic nicotine treatment.